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The study of population genetics is useful for 
investigating landscape fragmentation. It is expected 
that populations may lose genetic diversity due to 
their isolation from other populations and that over 
time these populations will become genetically 
distinct through the random process of genetic drift. 
Habitat fragmentation is a characteristic of the 
Indiana landscape due to anthropogenic land use. 
However, it is important to remember that current 
habitat distributions result from ecological and 
geological processes that precede intensive land 
use.
The Copperhead (Agkistrodon contortrix) (Fig. 1) is a 
species whose populations are likely declining in 
some parts of Indiana. The purpose of this study is 
to use genetic markers to test hypotheses 
concerning the effect of habitat fragmentation 
and the pre-settlement distribution of habitat on 
Copperhead populations.
Snake samples – Tissues were collected from 54 
snakes at four localities in southern Indiana (Fig. 2).
Laboratory analysis – We genotyped seven 
microsatellite loci previously identified and 
characterized in the species (Jordan et al., in 
review). Microsatellites are small, repetitious 
segments of code in the nuclear genome that are 
highly variable in length among individuals and 
useful for population analysis. Loci were amplified 
using the polymerase chain reaction (PCR) and 
subsequently observed by gel electrophoresis on an 
automated DNA sequencer at the DNA Analysis 
Facility (Yale University).
Statistical analysis – Alleles of each locus were 
scored using Genemapper (v.3.7). GenAlex (v.6.5) 
was used to analyze the resulting genetic variation. 
The mean number of alleles per locus and expected 
heterozygosity were calculated for each sample 
locality. Genetic differentiation was estimated using 
FST and principal coordinate analysis was conducted 
on values of Nei’s D to visualize differences among 
populations.
Conclusions
In this preliminary analysis, we find that 
Copperhead populations in southern Indiana show 
differences of within-population genetic variation 
and among-population genetic differentiation. 
Clifty Falls State Park consists of rocky gorges 
along the Ohio River and is surrounded by 
unsuitable habitat (Carter 2012). The snakes at 
this locality are differentiated from the other 
populations but show similar levels of genetic 
variation in comparison to other localities even 
though the Clifty Falls population is thought to be 
in decline. While the other sample localties are 
within somewhat fragmented habitat, their relative 
similarity and the distinctiveness of the Clifty Falls 
population might be explained by the configuration 
of habitat prior to human-mediated fragmentation. 
Confirmation of this interpretation will be aided by 
future work that will include the analysis of 
additional microsatellite loci and a larger sample 
of snakes from the region.
Acknowledgments
I would like to thank Dr. Mark Jordan for his 
guidance and unwavering patience.  A  special 
thanks to Beta Beta Beta Honor Society for 
funding this project and for the privilege to 
participate in the District NE-4 Convention. Also, I 
would like to thank Evin Carter and his research 
team for the contributions to this study.
Figure 3. Measures of genetic variation within sample localities. Figure 4.  A principal coordinates analysis (PCoA) via covariance 
matrix with data standardization.
Genetic variation – Across the entire sample 
there was an average of 6 alleles per locus and 
expected heterozygosity of 0.7. The population 
at Yellowwood State Forest had the highest 
genetic diversity (Fig. 3) even though its sample 
size was relatively low (N = 11).
Genetic Differentiation – There was moderate 
differentiation among sample localities (FST = 0.110). 
Principal coordinate analysis effectively described 
differences among populations with 94% of the variation 
accounted for in the first two axes (Axis 1 = 64%, Axis 2 = 
30%). The Clifty Falls population was clearly distinct from 
the other three localities, while these remaining localities 
also showed some differentiation along axis 2 (Fig. 4). 
Figure 2.  Map of sample localities in southern Indiana.
Figure 1.  The Copperhead (Agkistrodon contortrix), a 
North American pit viper. Photo by Evin T. Carter.
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